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(54) FEMORAL PROSTHESIS WITH ACTIVE THRUST 
FUNCTION 

(57) Utility: lowering expended energy and increasing 
functionality by lowering prosthesis loadings during 
walking. The essence of the invention is that the thigh 
prosthesis contains a shin upright 1, two bellows 2, 3, a 
tube 4, electromagnetic valve 5, electrical contacts 7, 8, rod 
9, pipe 10, knee joint 1 1 and reception socket 12. 2 
illustrations. 



The invention relates to medicine, and 
specifically to prosthetic production and 
prosthetics. It made be used by femoral 
amputees. 

The set goal is reached by making the 
carrying shin frame in the prosthesis in the shape 
of a pipe. Two bellows are placed in the joint of 
this frame. One of these is rigidly attached by 
end surfaces in the shin frame joint, while one of 
the ends of the other is connected on the outer 
end surface of the first bellows and is situated 
within the shin. On the tube that connects these 
bellows is situated one control device in the 
form of an electromagnetic valve connected with 
two control contacts. One of the latter is situated 
in the heel area of the foot, while the other is in 
the sock area. 

To increase prosthesis stability in the 
vertical planes during walking, within the 
bellows situated in the joint of the shin tube, 
there is a control device configured as a rod 



whose one end is attached to the internal upper 
end surface of the bellows, rigidly attached in 
the shin tube joint, and so set that it can perform 
longitudinal motion in the housing, the base of 
which is placed on the internal lower end surface 
of that same bellows, displaced in the horizontal 
plane. 

Impact loads from walking on the 
prosthesis, which act on the amputee's body, are 
reduced by being dampened by the bellows that 
is rigidly attached in the shin tube joint. Figure 1 
shows a diagram of the proposed femural 
prosthesis with an active thrust function. 

In the shin upright joint 1 , bellows 2 is 
placed. The end surface of a second bellows 3 is 
attached rigidly to its end surface. The other end 
surface of that bellows is free. Bellows 3 is 
placed in shin upright 1 . Bellows 2 and 3 are 



connected to each other by pipe 4 with 
electromagnetic valve 5. 
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Electrical contacts 7, 8 are situated in 
the heel and sock of the artificial foot; these 
regulate electromagnetic valve 5. There is an 
incompressible fluid within bellows 2, 3, which 
fills their volumes completely. Within bellows 2, 
there is a controlling device in the form of a rod 
9, which goes into tube 10, being able to be 
displaced along it, rigidly attached to its end 
surfaces of the first bellows from within. The 
upright 1 is linked with knee joint 1 1, and the 
latter with reception socket 12. 

The proposed prosthesis operates as 

follows. 

At the moment of forward thrust, 
contacts 7 form a closed circuit 7, for the 
duration of which (~0.2 seconds) 
electromagnetic valve 5 opens and the liquid 
found in bellows 2, being acted upon by the 
force impulse which exceeds the amputee's 
weight, acts at that moment along the 
longitudinal axis of shin upright 1, resulting in 
deformation of bellows 2 and flows from 
bellows 2 into bellows 3, accumulating potential 
energy in it owing to the increase in its linear 
dimensions. At, the moment when the foot 
moves, contacts 7, 8 disconnect, and valve 5 
shuts. At the moment of rear thrust, contacts 8, 
[9] form a closed circuit, i.e., for approximately 
0.2 seconds before the start of the prosthesis 
movement phase. Valve 5 opens and liquid 
flows from bellows 3 into bellows 2, ensuring an 
active thrust function due to an increase in the 
linear dimension of bellows 2. 

The electrical circuit of the femoral 
prosthesis with active thrust function is depicted 
in figure 2, where B is the feed source, P is the 
coil of the electromagnetic valve; 7,8 are the 
control contacts. 
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A femoral prosthesis implemented 
according to the suggested method will have 
improved qualities for the consumer owing to 
increased functionality, as a consequence of 
reducing energy expenditures due to the 
accumulation of potential energy in the bellows 
and release of it during the impact, which will 
make walking considerably easier. 

Patent Claim 

Femoral prosthesis with active thrust function, 
comprising consecutively a connected foot with 
ankle, shin tube, a knee joint, a reception socket 
and drive, configured as two bellows, 
interconnected by their end surfaces and filled 
with a working fluid, [these bellows] being 
placed in the shin tube, the internal cavities of 
which [bellows] are joined to each other by a 
pipe with two independent control devices 
situated on it, characterized in that for the 
purpose of reducing expended energy and 
increasing functionality by reducing prosthesis 
loads while walking, a control device is 
introduced into it, which [device] is configured 
as a rod in the one end of which is attached to 
the internal upper end surface of the lower 
bellows, situated in the horizontal plate, with the 
shin tube configured from two parts, between 
which are placed two bellows, while two 
independently-functioning control devices are 
configured as two electromagnetic valves, 
connected with two control contacts, one of 
which is placed in the heel area of the artificial 
foot, while the other is in the sock area. 



[insert diagram] 
Figure 1 



[insert diagram] 
Figure 2 
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Femoral prosthesis with active thrust function - has shin tube 
consisting of two sections, and two independent control elements 
designed as two solenoid-operated valves 

LENGD PROSTHESIS RES INST 90.10.08 90SU-4806421 

S05 (93.06.15) A61F 2/60 
The prosthesis additionally includes guiding device designed as a 
rod (9) fastened by one end to the inner upper endface surface of 
lower bellows (2). 

At the moment of front thrust the contacts^7) are closed, and 
solenoid-operated valve (5) is open for this time (about 0.2 s). A liq. 
filling the bellows (2) flows into the bellows (3) under action of force 
pulse exceeding at this moment the wt. of disabled person and acting 
along the longitudinal axis of shin upright (1). Potential energy is 
accumulated in the bellows (3), whose linear dimensions increase. 

USE /ADVANTAGE - In prosthetics, for patients with amputated 
femurs. Reduced energy consumption and improved functionality 
by reducing loads appearing while walking. Bul.22/15.6.93 (3pp 
Dwg.No. 1,2/2) 
N94-266674 
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(21) 4806421/14 

(22) 08.10.90 

(46) 15.06.93. Eton, te 22 

(71) JleHMHrpaACKMfi HayMHo-nccneAOBaTenb- 

. CKMfl MHCTMTyT npOTe3MpOBaHMH 

(72) r.fl./lonaTKOB 

^6) ABTopcKoe dBMfleTe/ibCTBo CCCP 
hk 148484. wi. A 61 F 2/60, 1962. 



(54)flPOTE3 EE/JPA C AKTMBHOCi TO/1HKO- 
BOP1 cpyHKUMEl?l 

.(57).l4cno/ib30saKMe; CHM»(eHMe aHeproaatpaT 
m noBMLUeHMe 4>yHKUMona/ibH0CTM nyieM 
06ecneweHM» CHM*eHMfl B03HMicaiotMMx npn 
xoAb6e Ha npore3e Harpy3dK. CyutHocTb M3o- 
6peTeHMfl: npore3 6eApa cPAepjKMT CTO^Ky fo- 
neHM 1, ABa cnflb(|>OHa 2, 3, TpyBonpoBOA 4. 

3/ieKTpOMarHMTHblft K/ianaH 5, 3/ieKTpOKOHTaK- 

Tbi 7, 8. <rrep>KeHb 9. Tpy6Kv 10. » o/iem uii y 3 e/i 
11 m npneMnyio riuib$y 12. 2 n/i. 



Vl3o6peTeHne othocmtca k MeAnUnHfe, a 
WM6H ho k npoTesM poBa h m to m n poTe3ocrpoe- 

HMK5, M MWKeT 6btTb MCnonb30BaHO A"» MHB3" 

/imaobc aMnyTauweii 6eApa. 

nocTaB/ieHHas qenb AocTMrae-rca TeM. mto 
b npofe3e HecyiAM« KapKac ronerni BbtnonHeH 
B BMAeTpyBicM, BpaapuBC KOTopofl ycTaHoa/ie- 

Hbl AB3 CMi1b<t)OHa. OflMH M3 KOTOpbiX JKeCTKO 

aaKperuieH TopqeBbiMM nbBepxH0CT«Mii b pa3- 
pwee Tpy6KM ro/ieHM, a BTopoft saKpen/ieH oa- 
hwm cbomm TopqbM Ha BHeuiHefl TopueBoA 
noBepxHocTM nepBoro cmib(J)OHa m pacnono- 
xbh BHyrpw ronenti. npuMeM na Tpy6onpoBOAe, 
coeAMHsioiAeM atn cn/ibct>OHbi, pacnp/ioaceH 
oamh ynpaanneMbiii aneweHT b. bha6 a/ieKTpo- 
MarHMfHoro k/ianana. CBflaaH.Hbift c flByMB yn- 

paBflBWlAMMM KOHTaKT3MH. OAMH M3 KOTOpblX 

pacnoaoxeH b nnTOMHoft o6/iacm ctonw, a 
BTopofl r bhockobow o6nacTH. 

JXn* nbBbiiueHMfl ycToiiMMBocTM npoTeaa b 
BepTMKanbHwx nnocKbCTsx b npouecce xoAb- 
6m BHyTpM cnnb<t>OHa. paeno/ioxeHHoro b p33- 
PMBe Tpy5kM ro/ieHM. MMeeTcn HanpaB/t»K>mee 
VCTpoflCTBO. Bwno/iHeHHoe b. bmas CTepJKHR, 
tTpytxpenneHHoro oahmm kohliom k BHyTpeH- 



Hetf BepxHefl -ropneBofi nooepxnocin cunb^o- 
Ha, xecTtco 3aKpenneHHoro b pa3puBe Tpy6KM 

TO/ieHll, M yCTaHOB/ieHHOrO C B03MO>KHOCTbK) 

ripoAO/ibHoro nepeMeiAeHMji b CTaKane, ocho 
BaHMe KOToporo ycTaHOB/ieHo Ha BKyTpeHHefi 

HMXHefl TOpueBOM nOBepXHOCTM 3TOr6 We 

cnflb<})OHa, pa3MemeHHoro b ropMaoHTanbHoH 

n/lOCKOCTM. 

YAapHbie Harpy3KM. B03HHKatomne b npo- 
Mecce xoAb6u Ha npoTeae m B03AeHCTByk>uiMe 
Ha opraHM3M MHBa/iMAa, CHiixaiOTCfl Bc/ieACT- 

BMe MX AeMn<t>MpOBaHl1H CM/lb$OHOM, xecfKO 

3aKpen/ieHHbiM b paapbiBe Tpy6Kw ronenvt. 
Ha <|>Mr. 1 npKaaana cxeMa npeAnaraeMOro 
ripoTe3a 6eApa . c axTMBHovi to/imkobom <|>yH k- 
; i(MeA. ' ' '. / 

B paapUBe ctomkm ro/ieHM 1 ycTaHos/ieH 
CM/ib<)>oH 2. K ero TopiJieBOM: noBepxHocTM xe- 
ctko npMKpen/ieHa TopueBan noaepxHocTb 
BTOporo CM/ib<J>OHa 3, a BTopan TopueBafi no- 
BepxHbCTb 3Tofo cH/ib<})OHa flB/iqeTcn cbo6oa- 
ho<1. CM/ib<)>OH 3 pacno/io>KeH b cTOMxe ro/ieHM 
•1. CM/!fe<t>.OHw 2 m 3 coeAMHeHbi MeXAy co6oCi 
Tpy6onpoBOAOM 4 c 3/ieKTpoMarHMTHbiM x/ia- 
naHOM 5. ;• 
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B nWTK6 M HOCXe MCKyCCTBeHHOA CTOnW 

pacno/iO)KeHbi 3/iexTpoxoHTaxTbi 7 m 8, ynpaa- 
7i»K5iane 3/ieKTpoMarHMtHWM K/iariaHOM 5. B 
cn/ib<J)OHax 2 m 3 HaxoAHTCfl HeoKtiMaeMao 

XMAKOCTb, 3anO/lHflK)mafl flO/lHOCTbK) mx o6i>- 

eM. B HyTpM CM/i b<t>OH a 2 MMeeTcn HanpaB/iWip- 
uteeycTpoCiCTBOB BMAe ctepiKHsi 9, exoAfliuero 
b Tpy6xy 10, c Bb3MOXHOCTbip nepfeMemeHMfl 
BAonb Hee, >cecTKO npMKpenjheHHbix k ero Top- 
uesbiM nosepxHOCTAM nepBoro CM/ib<t>OHa M3- 
HyTpM, CtoMk3 1 coeAMHeHa c ko/i6hhmm 
y3/iOM 11, a oh - c npMeMHOM rMnb3pR 12. 

Pa6oTa npeA^iaraeMoro npoTe3a ocyiue- 
CTB/ineTcn cneflytoiMMM o6pa30M. 

A; B MOM6HT nepeAHero TO/iMxa 3aMbi xaxrrca 
KOHTaKTti 7, b TesenMe xoToporo (~ 0,2 c) 3/iex- 
TpoMarHMTH u& toiana^H 5 OTtcpbiBaefcfl m kma- 
xocTb, HaxoAfiMancn b cw/ib^OHe 2, noA 
AeftCTBMeM npeBbiuiaiotitero Bee MHBd/iMAa 
MMny/ibca cmjih, AeMCTBywmero b stot mo- 
MeHT BAO/ib nppAonbHoft ocm CTOtiKM ro/ieHM 1 
m npMBOAfliuero x Ae<t>opMauMM CM/>b<j»OHa 2, 
nepeTeKaeT M3 CM/ib<J)OHa 2 b CM/ib<t>oH 3, axxy- 
My/iMpy« a HeM tipTeHUManbHyio aHeprMio 3a 
cseT yBe/iMMeHHH ero /lMHetfHWx pasMepoB. B 
MOMeHT nepexara Ha crone KOHTaxTbi 7 m 8 
P330MKHyrbi. Kflanan 5 iaxpbiT/B MbMeHT hb- 
nana 3aAHero To/mxa 3aMbixaK)TCH xoHTaxTbi 8, 
T.e. np*MMepMO 3a 0,2 c ao Hana/ia <J>a3bi nepe- 
Hoca ripoTe3a. oTxpuBaeTCn x/tanaH 5 m *ma- 
xocTbMs cM/ib<t>oHa3 nepeTexaeT b CM/ib<t>OH 2, 
mto o6ecnenMBaeTj axTMBHyx) TO/isxoByio (|>yH- 
KqnK) 3 a CMeTyBe/iMMeHMfl /iMHeMHoro pa3Mepa 
CM/ib<j>OHa 2. 

3/ieKrpMMecxan cxeMa npoTesa 6eApa c 
axTMBHoA to/imkobom <t>yHKUneM npeACTaB/ie- 
Ha Ha 4>Mr. 2, rAe E - mctomhmx riMTaHMa; P - 
o6MOTtca anexTpoMarHMTHoro xflanaHa; 7 m 8 - 
ynpaensuoujMe xoHTaxTw. 
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npote3 6eApa, pea/iM30BanHua no-np 
. naraeMoM cxeMe, 6yAeT MMeTb y/iyMuieHHue- 
. noTpe6MTeflbCKne xaMeCTBa 3a CMer noBuiue- 
hmb ero <t>yHXMMOH3/ibHocTti. BcneACTBiie 
; 5 cHM^ceHMfl aHeproaaTpaT aa CMeT axKyMy/iMpo- 
BaHMfl noTeHuwa/ibHOM SHepruM b cnnb(j»OHe m 
Bb|cBo6ox<AeHMM ee npM To/iMxe. mto 3H3mm* 
fe/ibHO o6/ierMaeT npouecc xoAb6w. 

10 O o p m y /i a m 3 p 6 p e t e n m a 

npore3 6eApa c a xtw b h om t0/im xb bom <j>y h- 
xuMeti, coAepKaiMMCi noc/ieAOBaTe/ibHO coe- 
AMHeHHbie dony co muKonoTKOM, Tpy6xy 
roneHM, xoneHHbitf y3en, npneMHyk) rn/ib3y M 

15 npwBOA. BunonHeHHWM b BMAe AByx B3anMO- 

CBfl3aHHblX CBOMMM TbpueBbiMM nQBepXHOCTfl- 

mm m aano/iHeHHbix jxmaxmm pafio.HMM fe/tbM 
CM/ifa<}>OHOB, ycTaHOB/ieHHbix b Tpy6Ke ronenM. 
BHyrpeHHwe nonocTM xoTopux coeAHHeHu 
20 Me>xAy co6oii Tpy6onpoBOAOM c pa3MemeHHbt- 
mh Ha HeM flayMfl He3aBMCMM0 ynpaa/iflxniiM 

MM 3/ieMCHTaMM, O T 71 M M 3 K) U\M M C « TeM, 

mto, c uenbK) CHMxeHun 3HeproaaTpaT m noBbi- 
lueHMfl i^yHKUMOHaflbHOCTM nyreM o6ecneMe- 

25 HMH CHM^KeHMfl B03HMKaiOtUMX npM xoAbfie na 

npoTe3e Harpyaox, B Herb BBeAeno Hanpaa/ifl- 
wiAee ycTpoBcTBO, Bwno/iHeHHoe b BMAe CTep- 
okhh. noMxpenneHHoro bAHMM kohuom x 
BHyTpeHHeM BepxHeCi TbpueBoM noBepxHoCTM 

30 HM>xHero CMflb<j)OHa, pa3MeiAeHHoro' b ropw- 
aoHTahbHoA nfiocKOCTM. npii 3tom Tpy6Ka ro- 
ne hm Buno/iHeHa ms AByx MacTefi, Mex<Ay 
xoTopbiMM ycTaHOB/ieHU Aea cwnb4>oHa, a A Q a 
He38BMCMMbix ynpaB/iAiouiMx aneMeHra bu- 

35 no/iHeHU b bh Ae Aay x s/ie xt po m a rn mth w x x/ia- 
naHOB, CBn38HHwx c AByMA yripaB/iflKjiuMMM 
xoHTaxTaMM, oamh M3 KOTopwx pacno/ioxeH B 
nnTOHHOM 06/iacTM MCxyccTBeHnoii CTonw, a 
APyrOM B HoexoBOft o6nacTM. 
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